Genetic variation in 27 populations of Ulex species from southern Spain and northern Morocco (Betic-Rif arc) was assessed using 11 chloroplast microsatellite (cpSSR) markers, which revealed 47 different haplotypes. These nonrecombinant, haploid markers allow measurement of genetic variation in closely related species of Ulex where molecular phylogenetic analyses have not provided a clear view of interspecific relationships. Discriminant analysis indicates that the haplotypes are useful to differentiate among species, and analysis of molecular variance (AMOVA) shows high levels of differentiation among populations. The minimum spanning tree (MST), that represents the connections between the haplotypes, suggests that the eastern Rifean U. africanus haplotypes are more genetically related than those from southern Spain. The latter may have lost genetic diversity while colonizing new habitats, eventually differentiating into U. baeticus and U. scaber. Hybridization between these populations, followed by polyploidization, may have originated the tetraploids (U. congestus and U. borgiae) that colonized new habitats associated with acidic rocks. Separate groupings of U. scaber populations may indicate multiple origins from different stocks. Diversification in this group of Ulex species could be related to the opening of the Alboran Sea by Middle Miocene, when the populations from Morocco and Spain became isolated from each other.
Ulex L. is a small homogeneous genus belonging to the tribe Genisteae (Adans.) Benth., morphologically characterized by a strong reduction of the leaves (often small spiny phyllodes in the mature plant) and a calyx fully divided into two lips. Wild populations of Ulex are restricted to western Europe and northwestern Africa (Morocco and Oran, Algeria), although the greatest diversity is observed in the Iberian Peninsula. Guinea and Webb (1968, p. 102) stated that ''the taxonomy of this genus is very imperfectly understood'' and adopted a strongly synthetic approach, recognizing only seven species (with 13 subspecies). For example, many species previously described (e.g., U. eriocladus C. Vicioso, U. australis Clemente, U. jussiaei Webb, and U. baeticus Boiss.) were merged under a broad concept of U. parviflorus Pourret. Based on morphology, chromosome numbers, pollen micromorphology, ecology, and distribution, most of these misinterpreted taxa have since been restored to specific rank (e.g., Cubas, 1984 Cubas, , 1986 Rivas Martínez and Cubas, 1987; Cubas and Pardo, 1992, 1997; Pardo et al., 1994; Espíritu Santo et al., 1997) . As a result of this research, 15 species (and six subspecies) of Ulex are now recognized in Flora Iberica (Cubas, 1999) .
Polyploidy has been an important factor in the evolution of Ulex. Different ploidy levels within species are usually associated with morphological differentiation, separate geographic areas, and/or ecological preferences. ploidy levels are recognized taxonomically as subspecies, composing nine diploid, seven tetraploid, and five hexaploid taxa (Cubas, 1986; Misset, 1990) . For example, U. europaeus subsp. europaeus is hexaploid with a very large area of distribution (from Portugal to Sweden). It is characterized by small bracteoles, whereas subspecies latebracteatus is tetraploid, has very large bracteoles, and is restricted to sandy coastal places along the northwestern Iberian Peninsula (Cubas and Pardo, 1997). The origin of these (and other) Ulex polyploids is still unresolved, although it is probable that reticulate evolution (through hybridization followed by polyploidization events) has been involved in their origins (Cubas, 1999) . Despite all these studies, the North African Ulex populations have scarcely been studied. These populations are morphologically close to those growing on the Spanish side of the Gibraltar Strait, but they have a complex pattern of variation that has frustrated the accurate delimitation of taxa and contributed to nomenclatural instability. In addition, the complex geology of the area (IGME, 1980; Service Geologique du Maroc, 1985) has resulted in a high diversity of habitats.
This work focuses on the Ulex populations growing along the Spanish Betics and the Moroccan Rif, an arc-shaped mountain belt within the westernmost Mediterranean realm (Fig. 1) . These mountains are part of a single orogenic system that formed during the Alpine compressions in Early Miocene time (African-Iberian collision) (e.g., Doblas and Oyarzun, 1989; Platt and Vissers, 1989) . However, collapse of the mountain belt and subsequent formation of the Alboran Sea by the Middle Miocene led to the formation of a major barrier to gene flow between the populations on either side and may have played an important role in their diversification. In the Betics, three closely related taxa are recognized although their taxonomic status has suffered several rearrangements: (1) U. baeticus, which includes populations on limestones, dolostones, and peridotites (partially serpertinised) in the Ronda sector of
